Co-Differentiation of Human Pluripotent Stem Cells-Derived Cardiomyocytes and Endothelial Cells from Cardiac Mesoderm Provides a Three-Dimensional Model of Cardiac Microtissue.
The formation of cardiac mesodermal subtypes is highly regulated in time and space during heart development. In vitro models based on human pluripotent stem cells (hPS cells) provide opportunities to study mechanisms underlying fate choices governing lineage specification from common cardiovascular progenitors in human embryos. The generation of cardiac endothelial cells in particular allows the creation of complex models of cardiovascular disorders in which either cardiomyocytes or endothelial cells are affected. Here, a protocol for co-differentiation of cardiomyocytes and endothelial cells from cardiac mesoderm using hPS cells is described. Precise details for the enrichment of each cell population from heterogeneous-differentiated cultures, a description of how to maintain and dissociate enriched cardiomyocytes, and the expansion and cryopreservation of enriched endothelial cells are all provided. The generation and culture of three-dimensional cardiac microtissues from these cell populations is described and guidelines for the characterization of microtissues by immunofluorescent staining and re-plating for downstream applications are provided. © 2017 by John Wiley & Sons, Inc.